I. Introduction
In separation science two or more components are separated by various techniques, eg. ion exchange, solvent extraction etc. Synthesis, Characterization and ion exchange properties of different types of ion exchangers based on different metal ions such as Zr(IV), Ce(IV), Sr(IV), Th(V), Sb(V), Sb(III), Bi(III) etc. have been reported . The exchangers have wide range of properties, selectivity and reproducibility in their behaviour. Recently most literature have been concentrated on ion exchangers based on zirconium(IV), antimony(III), titanium, and tin (IV) and only a few studies of the exchangers have been reported based on bismuth(III) an element of 15th group in the periodic table.
II. Experimental
Reagents and chemicals -Bismuth nitrate, potassium iodate and sodium molybdate were obtained from C.D.H. Ltd. (India). All the chemicals such as, sodium chloride, sodium hydroxide, sodium salt of EDTA, hexamine, hydroxyl ammonium chloride, triethanolamine, erichrome black-T , etc. of AR grade were used.
Apparatus :-P H measurements were done using a Toshniwal research P H meter model P (Table-I ). The precipitates were dried at 40+1°C. The dried products were cracked when immersed in water just after drying. The granules were charged by keeping them in with 1 M nitric acid solution for 24 hrs with occasional shaking and intermittently changing the acid solution. The products were washed with distilled water to free from acid and then dried at 40+1°C in a temperature controlled oven. The materials, so obtained were creamy white in colour and were ready to use as cation exchangers (Table-2 ).
III.
Characterization:-Determination of ion exchange capacity for Na + ions by column method :-The ion exchange capacity of all the six samples were determined (Table-3) . Synthesis of the selected sample in bulk for detailed study :-The sample BIM-2 which was synthesized in bulk, was characterized on the basis of different parameters as given below:-
Determination of Ion exchange capacity for different metal ions by column method:-
Ion exchange capacity of BIM-2 was determined in meq/g (dry exchanger) for various metal ions are reported in (Table-4 ).
Determination of Ion exchange capacity by P H titration method:-p H titration method is also used for the determination of ion exchange capacity of the selected sample( Table-5 ). The P H of the different solutions were recorded after equilibrium and plotted against the strength of the OH -ions (fig-1 ).
Thermal stability :-Loss in weight of the seven samples were recorded( Table-7 ). Ion exchange capacities of all the samples after heating were also determined( Table-6 ). The graph was plotted between temperature and Ion exchange capacity (fig-2 ). The graph was also plotted between temperature andt weight loss ( fig.-3) Chemical Stability : -After 24 hrs loss in weight and change in colour of the samples were recorded ( Table -8 ). After treating the material, ion exchange capacities of all the samples were determined by column method in (Table-9 ).
Distribution Studies :-
The distribution coefficient is inversely proportional to the concentration of the solution. Distribution studies were carried out for several metal ions by batch process 43 ( Table-10 The IR absorption spectrum was recorded in (Fig. 4) .
X-Ray diffraction :-
The X-ray diffraction pattern of the exchanger was also obtained from Instrumentation Centre, IIT Roorkee where Philips analytical X-ray B.V. Diffractometer was available. The diffraction pattern is exhibited by ( fig. 5 ) which shows a number of peaks.
Thermogravimetric Analycis Curve:-
The TGA curve of Bismuth(III) Iodomolybdate was studied ( fig. 6 ). The thermogram of Bismuth(III) Iodomolybdate exhibited weight loss up to 200 0 C, which is due to the removal of water molecules.
IV. Results & Discussion :
Creamy white precipitate of Bismuth(III) Iodomolybdate were obtained (Table-1, Table- 2). In all the six samples, ion exchange capacity of sample no.2 was found to be maximum (Table-3 ). Ion exchange capacity of the selected sample with some monovalent and bivalent cations have been determined (Table-4 ). The maximum ion exchange capacity was found to be 1.14 meq/g for Na + ions.The ion exchange capacities were found in the order as given below (Table-4 (Table-6 ) and (Table-7 ). The material was found to be fairly stable in M H 2 S0 4 , M HN0 3 and dissolve in 2M HCl. It was found slightly stable in M KOH, M NaOH and M NaNO 3 and completely soluble in 2M NaOH and 2M KOH solution. Effect of chemicals was determined in terms of loss in weight and loss in IEC (Table-8, Table-9 ).
The P H titration curve (fig-1) showed that the ion exchange material releases H + ions easily on addition of NaCl solution to the system.The ion exchange capacity calculated from the titration curve at P H 7.0 was 1.2 meq/g, which is in close agreement to those obtained by the column method.
The thermogram (fig-6 ) of Bismuth(III) Iodomolybdate exhibited weight loss up to 200° C, which is due to the removal of water molecules. Further a gradual loss of weight of Ion exchanger was attributed to the condensation of IO 3 -group in to I 2 O 5 . The effect of heating on I.E.C. of Bismuth(III) Iodomolybdate from 50°C to 350°C showed that the I.E.C. decreases with increase in temperature. In order to further characterize the materials its FTIR study (fig -4 ) was done. The strong and broad absorption band 46 in the region 3600-3000 cm -1 may be assigned to interstitial water molecules and free -OH groups. Another sharp peak between 1600 -1650 cm -1 may be due to the H-OH bending motion which produces a medium band in this region. The X-ray diffraction pattern of Bismuth(III) Iodomolybdate exhibits quite weak peaks, indicating its amorphous form (fig -5 ). Distribution studies of the studied metal ions revealed that Bismuth(III) Iodomolybdate is selective for Ni +2 ions. 
M = Molar NaNO 3 solution in water
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